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ABSTRACT 

This Study assesses 7- to 12-year-old children's 
abilities to understand the figural and metrical {•spects of rhythm. 
Tasks were developed to assess children's ability to (1) make figural 
and metrical descriptions, (2) interpret figural and metrical 
descriptions, (3) produce the metrical hierarchy through drumming, 
(4) describe the metrical hierarchy, and (5) relate the metrical 
hierarchy to the surface durations of a melody. Tasks were presonted 
individually through a standardized clinical interview to 72 children 
in second through seventh grades. Nonparametric statistics were used 
to test for significant differences across age groups and between 
musically trained and untrained subjects; protocol analyses were 
related to quantitative findings. Results indicated that the 
differences between musically trained and untrained children in terms* 
of metrical understanding are not as strong as would have been 
expected from prior research. Additionally, it was found that all 
children were able to understand both figural and metrical forms to 
differing degrees; musically trained children did not lose their 
figural understanding in the process of developing their metrical 
abilities. Findings are discussed in terms of music education 
practices. Suggestions for highlighting the figural aspects of rhythm 
are given, and ways of moving to metrical descriptions are discussed. 
It is argued that teachers and students should learn to integrate the 
fiqural and metrical forms at all levels of musical training and 
performance. (Author/RH) 
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AF^STRACT 

This study aBnenseo aevon- to twelvo-yoar-old children's abilities to 
und<?r8tanii the figural and metric aspects of rhythm. Tasks were 
developed to assess children's ability to (1) make figural and metric 
descriptions, (2) interpret figural and metric descriptions, (3) produce 
the metric hierarchy through drumming, (4) describe the metric hierarchy, 
and (b) relate the metric hierarchy to the surface durations of a melody t 
Tasks were presented individually through a standardized clinical interview 
{N-72). Children were asked to respond in several domains (motoric, 
verbal, symbolic). 

Drawings of simple rhythms and the m "-.ric hierarchy were classified by 
type and level of representation^ The ability to keep time was assessed by 
rating children on their ability to find different beats for several 
melodies. 

Non-parametric statistics were used to test for significant 
differences across age groups and between musically trained and untrained 
subjects. Protocol analyses were related to the quantitative findings. 
One of the nurprising results is that the differences between musically 
trained and untrained children in terms of metric understanding are not as 
strong as would have been expected from prior reaearcht The most important 
finding is tluit all children are able to understand both figural and metric 
forms to differing degrees. Also, musically trained children do not loje 
their figural understanding in the process of developing their metric 
abi li ties • 

The findings are discussed in terms of music education practices. 
f;uq(j(L!stionB for highlighting the figural asixjcts of rhythm are given. Ways 
of movinq to metric descriptions are discussed. It is argued that it is 
im{X)rtant that both teachers and students learti to integrate the figural 

and m<^»trirj terms at all levr-ls of musical training and iH?r formancei 
r(;fbH;Untj thv. figural and mr?tric arqani?'.ational form« present in the music 



CHILDREN'S UNDERSTANDING OP RHYTHM: 
THE RELATIONSHIP BEWEEN DEVELOPMENT AND MUSICAL TRAINING 

Rhythm notation is typically one of: the most difficult aBpects of 
music to teach. However^ even a cursory examination of children's 
abilities to reproduce simple rhythms and to keep time to melodies 
indicates that children have powerful rhythm understanding. One is 
therefore led to ask: Why is rhythm notation difficult to teach if 
children bring a solid form of rhythm knowledge to the learning situation? 

The first step in looking for reasons fOiT why rhythm notation is hard 
for children to learn is to consider closely the nature of musical rhythm. 
In doing so, it is vital that one bears in mind that rhythmic organization 
in music depends not only on the structure inherent in the notated aspects 
of the music, but also on the contribution of the listener or performer - 
what he or she does in organizing the relationships among the various 
sounds into a coherent whole. 

Two types of rhythmic organization both in music and in terms of an 
individual's means of understanding music have been identified; figural 
and metric grouping. When listening to a piece of music, the listener 
naturally organizes the sounds into meaningful groups or units. One type 
of figure is the melodic figure, a small, st^^uc tu?*ally meaningful segment 
or chunk of the melody. L^iryer meaningful groups may also be formed, such 
as phrases, themes, sections and the piece itself (Lerdahl & jackendoff, 
19B3). Frequently figural boundaries are generated by a change in duration 
of ruljric»!nt notes, so that proximate elements are ^^erceived a5 belonging 
together and fioparate(l from the other elements not perceived as belonging 
in the* figure. The reia tionsliip runonq the notes in a figure is not only 
durational, but aJRo functional, based on the way in which each olomont 
fnnct ionfi in thr figure (e.i|., the last not^ in a figure hab a diffeter^t 
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function thnn a not^^ in tho middle of a fiqure, ovon if th«y are of the 
same duration). In music notcition, fiyures are sornet.imef, depicted by slurs 
or phrase marks, which are added to the notation d€^noting pitch and 
duration. People who resix>nd to the figural aspect of rhythmic structure 
focus on the ways in which the elements of the melody form clusters or 
groups, relating to the functional aspects of the elements rather than 
resi)onding consistently to the duration of each element. 

The listener also infers another kind of rhythmic organi7.ation from 
the music he hears. Even thoutjn the surface durations of a melody are 
likely to vary, listeners are capable of inferring underlying regular 
patterns of strong and w ak beats. The metric hierarchy is manifested in 
people's ability to tap along at different rates in response to the varied 
surface durations of a melody. These invariant underlying patterns of 
beats form the basis of hierarchic metric rhythmic organization. 

Each of the levels of the metric hierarchy can be measured in terms of 
the other levels and in terms of the varied surface durations of the 
melody. The underlying metric hierarchy is the the form of rhythm 
organization encoded by standard music notation. The metric system 
provides a way of comparing and classifying all of the events in the 
sequence according to a consistent durational system, based on a fixed 
reference unit. Thus, all of the notes are -rotated so that the duration of 
a note can be compared to the duration of any other note in relative terms, 
r^Kjardlews of the function of any of the notes in figural groups, 

onn {X)worful way of demonstrating people's internal representations of 
the two forms of organij'.ation, metric and figural, is by examining graphic 
rind num<>ric descriptions of depict simple rhythm^ (see Figure 1). Most 
adtilts t\r\(\ children describe rhythms in a manner that is either distinctly 
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Plfjuro 1. Pigural iind Metric Dramngs of a Simple phythm 
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t'iqurcil or mt^t r ic ( Barnborger , 1982), even though they micjht resjxjnd 

to the other mode of rhythmic organi;:^* tion in their behaviour. For 
excimple, a child might graphically represent a rhythm figurally, but 
neverthel<:>ss be able to keep time to music, a response based on the metric 
form of rhythm organization. 

A figural description reflects the listener's attempt to depict the 
sequence according to the ^xsrc^ived clusters or groups of events in the 
sequence. Any single event is depicted only in relation to the other 
events within the immediate figure. In contrast, metric drawings represent 
the listener's attempt to compare or measure the durations of each of the 
notes in the sequence with all of the other notes, according to a formal or 
standardized system. Thus, the metric form of description highlights the 
same a^ipect of rhythm organization as standard music notation. Metric 
descriptions^ however, often obscure figural groups. On the other hand, 
wh.lle figurr^l dra^vings highlight the perceived relationships between 
adjc-icent notes I figures are context bound. Therefore, a symbol used for 
one event in a figure cannot be consistently compared, in terms of 
duration, to the same symbol for another event, since the choice of symbol 
is dt3pendent both on duration and the function of the event in the 
partivvular f igurw . 

Rational e 

Onfi plausible reason for the difficulty in teaching rhythm notation 
from fa mismatch of children's internal representations of rhythm and 
t)\ii standard music notation form used for teaching rhythm notation. 
AltMou</h children appear to be abln to respond 'naturally' on some level, 
to both the figural and metric aspects of the rhythmic structurei the 
not.iMon form which they can understand mo«t readily is to figurdl t'ortn. 
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Howr*V(»r, rnriny music tf^achers emphasize the metric (formal) modo of notation 
since this is the form of BtandarcJ music notation. In order to teach 
rhythm mor^ effectively, a teacher should have somo understanding of the 
children's existing knowledge of rhythmic structure. In addition^ a 
teacher should have information about how children's abilities change over 
time, with and without musical training, in order to make use of their 
existing rhythm understanding (e.g., figural) to move to new forms of 
understanding (e.g., how the figural and metric modes interrelate). This 
study focusses on the development of seven- to twelve-year-old children's 
abilities to represent metric and figural aspects of rhythm. These 
abilities are related to musical training and general cognitive 
development. 

Revi e w of the Lit erature 

Research on rhythmic organization in music has typically focussed on 
the physical aspects of the music stimuli (e.g., Fraisse, 1964, 1981, 1982) 
or rhythmic "sensitivity" or ability (e.g., Bentley, 1966; Shuter, 1968; 
Wing^ 1948). Only recently have researchers begun investigating the 
cognitive processes used by listeners and performers in organizing musical 
sequences into rhythirac structures (Bamberger, 1980, 1982; Smith, 1983). 
While the res(^arch stimulus characteristics and perception has been useful 
in setting the scene, there is now a need to turn to the listener's mind to 
better understand rhythm cognition. As Minsky (1981) notes, "we must 
enlarqn our eispi rations to see that music theory isn't only about music, 
but about how people process i t, . .Music. . .should make more sense once seen 
through thf! listener's minds". 

Studir^s of rhythm cognition, particularly on the development of 
rhythm r-rxjnitlon, are scarce. Significant pioneering work on rhythm 

O 
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cfxjnition was carried out: by Pflt^dorer (1 964), in that .she introduced a 
piag«tian outlook to rhytlim rf}S€»arch, However, the most promising mo<1o.l 
for rhythm processing is based on the description of the interaction 
between flgural and metric grouping phenomena in terms of the music itself 
i.*nd in terms of the cognitive capabilities of the listener/performer 
(Lerdahl Jackendoff, 1981, 1983; Bamberger, 1980; Smith, 1983). This 
model is explored here in relation to rhythm development. 

Prior research indicates that all children can respond to some aspect 
of both figural and metric organization in simple non-pitch rhythms and 
unaccompanied melodies (Bamberger, 1980, 1982; Upitis, 19B3), It is 
predicted that almost all children will be able to keep time to the 
melodies at different rates, with increasing accuracy as they grow older 
{Petzol(\, 1963; Upitis, 1983), The ability to keep time indicates that 
children have metric •'knowledge-in-action** (Bamberger and Schon, 1980) of 
rhythmic structure. 

^B Gardner (1971) and Smith (1983) observe, one of the shortcomings of 
virtually all psychological models of rhythm development is their failure 
to consider individual differences. The recent work of Smith (1983) and 
Bamberger (1980, 1982) sheds light on the effects of individual differences 
in musical training on the ability to process rhythmic sequences figurally 
or metrically. Smith and Bamberger have researched people' s abili ty to 
reproduce and represent sequences of various durations. In addition to 
rronsiderinq training differences, this study considers age-related 
developmental differences as they interact with musical training. Tasks 
havr» ciiso been designed to specifically study children's knowledge of the 
mo trie hierafchy. 

rj/irdner (1971) hat; obRervpd that rUiother /u^pect of rhythm development 
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iR th«! nhfinriinci n.'u^ of fioinnins omployfKl by children to **make sense** of 
rhythm. Accordincjly , the experimental tasks used here give children the 
opportunity to respond motorically and symbolically, using numbers and 
graphic symbols. The variety of tasks and media also reflects the view 
that learning involves the development of multiple descriptions, rather 
than improving or changing on a single unidirectional measure (Bamberger, 
1982), and further, that the building of new knowledge is based on an broad 
existing knowledge base (Piaget, 1981; Boden, 1980; Brown, 1975, 1979; 
Goodman, 1980; Minsky, 1981). 



Four research questions are proposed. First, how does a child* s 
.ability to respond in terms of the figural and metric modes of rhythm 
orqani?;ation vary with age? Second, how are these responses affected by 
prior musical training? Third, to what extent can the responses be 
described in terms of an interaction between age and training? Finally, 
siince the development of musical intelligence can be related to cognitive 
development in general, to what extent do the responses reveal something 
about the underlying cognitive processes involved? 

Those students with prior musical training are expected to make 
metric descriptions, and to be unable to interpret figural descriptions. 
Children without musical training are expected to make and interpret figural 
descripLions accurately, but be unable to interpret metric descriptions, 
r^oqarc) ln5i5J of the form of description used and understood by the children, it 
is hypo the^ji zed that the ability to represent rhythm will become increasingly 
fjophisticritf^d with ciqf». The mont advanced understanding would be exhibited 
by a c:hild who able to make, interpret, and relate both figural and metric 
flf^^jcr i pt" ion*; of rhythm . 



The Research Questions and Expected Results 
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METHOD 



Subject?', 



Soventy-two childrfin^ .seven to twelve yoars of «.i9o, serv<;d as 
subjects. All of th^j children in qradcs 2 to 7 An an urban public school 
in ci middle clasij cUfStrict in Kingjiton, Ontario^ were classifieci as 
fltusically trained or untrained, 5ubjC!Cts were considered to be musically 
trained if they hi:5d received music lesaons out of school for at least one* 
yttar, including note reading instruction. Children were classified as 
"musically untrained" if tb^^ir musical background was limited to the music 
instruction provided through the public school music program, six 
musically trained and six musically untrained subjects for each age level 
(7, 8, 9, 10, 11 and 12 years) were randomly selected to servo as subjects^ 
The Re search Tasks 

Two tasks were used to assess children's ability to make and to 
interpret figural and metric descriptions of simple rhythms using graphic 
and numeric forms of description. Two further .sks assessed cViildren's 
ability to generate a metric hierarchy by keeping time to melodies and 
through numeric description. The final task assessed children's ability to 
describe the metric hierarchy, as related to the varied surface durations 
of the melodieSr 

The tasks were presented individually through a standardized clinical 
interview. The children were interviewed twice, at their school, during 
regular school hours. Each interview ranged from thirty to forty-five 
minut'^9 in length. All of the interviews were audiotaped. The 
descriptions made by tlie children were coaled by independent observers after 
the int^5rvi(2WJ3 were completed. Other re9iK)nseQ related to the production 
or I ntf^rpreta tlon of rhythms and their de«ariptinns were cocled during the 
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clinicrtl intftrvipw by an indopondent observer. The coding wna checked by 
another observer £rom the audiotapes of the interviews. 

The non-pitch rhythms <-.hat were used for the description tasks are 
shown in Figure 2. Possible figural and metric groupings for each of the 
sequences are given. The sequences are also described in terms of meter 
and motif. 

The melodies used for the metric tasks (producing and describing the 
metric hierarchy) appear in Figure 3. All of the melodies are tonal, two 
are common children's tunes. The other three melodies were composed in a 
similar style, but do not present the possible confounding factor of 
familiarity with the words of the tune. The melodies include duple, 
triple, and compound duple meters. All melodies have long notes and/or 
dotted notes, and therefore at some levels of the metric hierarchy the beat 
is not actually contained in the surface durations. All melodies were 
audiotaped from a computer version, where all notes were generated with 
equal intensity. 

Describing Simple Rhythms 

This task is a replication of the task described by Bamberger (1982). 
The child listens to the experimenter clap a sequence of varied durations. 
The exijerimenter stresses the first beat of each metric group. The child 
is th asked to clap back what he or she heard. Once the child has 
clapped the sequence correctly, he or she is invited to. describe the 
rhythms) by "put(ting] down on paper whateve*.- you think will help you 
remember the... piece tomorrow or help someone nl«c to play it who isn't 
hf.'.tc todc-iy" (Bcinberyer, 1982, p. 194). After tlie r-hild has made the 
drawlntj, he or she is asked to "put in some numbers under the drawing that 
Mnm fo nt with the marks you hnvr' rnfidn". [f the child uses numbers 
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Ficjur<! 2. Non-Pitch Rhythms 



Duple Repeated Motif (DR) 

J- the rhythm was clapped in duple meter/ as 
indtcated by the stress marks (-) 
- ^ II II I " hierarchical figural groups coincide with 

I IL II II ^ — ^ the metric grouping 
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Triple Repeated. Motif (TR) 

was clapped in triple meter, as 
by the stress marks (-) 
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groups 



Duple Non-Repeating Motif (DN) 
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the rhythm was clapped in duple meter, as 
indicated by the stress marks (-) 
the pattern is regarded as a non-repeating 
motif pattern, even though the quarter note 
followed by two eighth notes occurs twice, 
since this "repeating motif" is not perceived 
as repeating by a listener 

the top two sets of brackets mark two different 

possibilities for figural grouping 

the bottom two sets of brackets mark the metric 

groups 

Triple Non-Ropeating Motif (TN) 

the pattern was clapped in triple meter, as 

indicated by the stress marks (-) 

the top two brackets indicate the figur^^.l groups 

the bottom bracket shows the metric grouping 

the pattern is regarded as a non-repeating 

motif pattern, even though the half note 

followed by two quarter notes occurs twice 

since this "repeating motif" is not perceived 

as repeating by a listener 

this pattern is the only one with three 

different durations 

Last Duple Repeated Motif (DL) 

thl9 pattern waa clappe.d in duple meter, as 

indicrited by the stress marks (-) 

the top three brackets indicate the figural 

groups 

the bottom two brackets indicate the metric 
grouping 
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Familiar Melodies 
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Unfamiliar Melodlai 
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inFit..r»a(l of (ir.iphic nynibola far thn first description, tht; child will be 
asked to •*make some marka to go iilong with the numbers you have used". The 
same procedure was used for the first four sequences described in Figure 2. 
Inter preting Descriptions of Simple Rhy thmQ 

This task involves other descriptions of the duple repeated motif 
rhythm, not of the child^s making (figural if the child used metric and 
vice versa). These descriptions appear in Figure 4. 

• The experimenter explains a "different kind of drawing". The figural 
drawings were d vicribed as highlighting "groups of claps that sound like 
they belong together" • The metric drawings were described as depicting how 
"long and short claps compare with each other". The child is then asked to 
clap from her drawing, then from the different kind of drawing, llie child 
is also invited to clap from the other descriptions that were like her own. 
Finally, the child is asked to identify which drawings were the most and 
least helpful for "figuring out the rhythm". 

The child is then given a mixed series of drawings of the duple 
non-repeating motif sequence, some figural and some metric (see Figure 5). 
The child is told that all of the drawings are of the same rhythm, a 
"mystery rhythm". The child is asked to try to "guess the mystery rhythm 
by clapping it, picking out the one that you find easiest to read". The 
child is then asked which drawinq(s) "helped you figure out the rhythm", to 
gee if the child used figural and/or metric drawings to interpret the 
<HMiUf.!nc^% The child is asked to clap the other drawings as wall, and is 
aHknd to identify the "moat helpful" drawing. 

B^oUowincj the interpretation of the drawings of the mystery rhythm, 
the rhild is aaked to describe another rhythm, using the sarn« method as for 
the flt'Ht t:ank* ll^e rhythm for the final description is the last rliythm 
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4. r)c?«c;rii)Liopv if thu Ouple Roi^iated Motif Rhythm 
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Fi'jur" '■>. rv' (icriptionr, of the r)iipl.f> Non-Roix!fiti ng Motif "Mystery" Rhythm 
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Koopin q Tim e With t h^?^ M^^ lli>dy 

The chiUl is asked to mark time using a drum^ without music: "Soe if 
you can drum a steady beat on the drum". Then the child is asked to drum a 
faster beat and a slower beat. 

Then the child is asked to drum along with a melody played on a tape 
recorder. The instructions to the child are: "See if you can use this 
drum to keep time with the tune that you will hear. I'd like you to try to 
find more than one beat for each tune, like you did just now without a 
tune". If the child's drumming coincides with the surface events of the 
tune, the child is given the additional instruction: "Can you make a drum 
beat that could go along with more than one tunc?". If the child is still 
unable to find a beat, she is again asked to drum a steady beat by himself 
without any music. Then the experimenter repeats the original 
instructions. If the child is still unable to keep time with the melody, 
the experimenter demonstrates a beat, asking the child to match the beat. 

If the child is confused about the instructions for finding another 
different boat, she is given the additional prompt; "See if you can find a 
faster (slower) sounding beat". If the child is still confused, the 
experimenter demonstrates a different beat (although not while the melody 
is playing) # 

The same procedure is carried out with all the melodies, in the Lame 
ntdo.r, for subjects. 

Ui e n ti f ying Co nqruent .Be^ats 

The molo<.1ic*s for this task are the first two original tonal tunes in 
Flrjur*! i. An nudiotai^ of the two melodies was used along with a metronome 
for q«nf;^rii ting boats* line metronome numbers were changed so that the 



pro^H-rt ional rrlationnhi ps in the metric hierarchy could bo more simply 
described. 

Before recording the children' 3 responses^ the children are given an 
opportunity to hear the melody alone, the metronome alone at various rates, 
and one or two examples of congruent/incongruent beats, before being asked 
to s[:>ecify and judge their own beats. 

The exi:)erimenter asks the child to pick a beat length, choosing 
between che numbers two and eight for the duple melody, and three and nine 
for the triple melody. Tlie child is then asked if the beat "fits** the 
tune. The child's response is recorded. The experimenter continues to ask 
the child to pick beat lengths until all of the beats for each melody have 
been selected. The child is asked to identify his or her favorite beat for 
each melody. 

Drawi ng Beats 

This task has two parts. For the first part, the child is asked to 
"imagine that you have gone back to your classroom and you find that an 
orchestra has appeared* Most of the. members of the orchestra have parts, 
and they're playing the first tune (original duple melody]. But there are 
three drummers without parts, and when you come into the room, Mr. /Mrs. 
(classroom teacher's name) asks you to write something down for the 
drummers. One of the drumm»*5r3 is going to drum a fast beat, one will drum 
a medium beat, and one will drum a slow beat". The above scenario is 
rei:>eite(l for the second tune (original triple melody) with the exception 
t)iat "only two drummers will drum this time". TWo beats were required for 
the triple melody (instead of three) since the pilot study indicated that 
there wore usually only two beats that were naturally drummed and described 
for the triple melody. 
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Aftf^r tho child tvfia coniplet^)d the irawinyn, ho or Hhe ii5 *^hown "how 
some kids draw the drummers* i^rts**, and i3 aokod if she can •'explain h(jw 
the drawings work** (see B'iguro 6 for the "other drawin'^R"). 

Finally, the child is a»ked to add a drum beat to a spatial analog 
version of the varied durations of o.no of the melodion: "This is one way 
of drawing of the notes of the I'irat tune lexperimonter nincjs tune, 
pointirtg to surface events while singing). Can you draw in the drummers' 
parts with the melody part?". The instructions arc repeated for the ©econd 
tune. The melodies, along with coordinated drawings of the metric 
hierarchy, are shown in Figure 7, 

Classification of Responses 
Graphic and Numeric Descriptions 

The graphic and numeric descriptions consisted of the descriptions of 
the non-pitch rhythms, the drumming, and of ^the metric hierarchy with the 
spatial analogs of the duple and triple melodies. 

All of the descriptions were judged by the two inde nandent observers. 
Inter-rater reliability averaged 96.97%, with a standard deviation of 2.61 
( see Table 1 ) • . 

Non-Pi tch Rhythm s 

Drawings and numerical descriptions of the non-pitch rhythms were 
classified as iconic, figural (two types) or metric (three types). Likely 
graphic and numeric descriptions for each of the rhythms in Figure 8. 

Iconic drawings are pictures describing the activity rather than the 
rhythm. For example, the child might draw a pair of clapping hands. 
Nothing about the original rhythm cannot be reconstructed from these 
drawings* 

The two types of figural drawing (Early Figutalj F.I, and True 
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FiqucH ft, Alternatf^ Drumming Descriptions 



18. 




Triple Melody 

I 1 I I 1 1 1 I 1 1 M 1 M I M I 
1 I I 111 I 
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Fiqiirf^ 7. 5>patii^l Annloqf? of Melodies with Metric Hierarchies 



19. 



Duple Melody 

J JIJ J1J]J]J J J] J JIJ J -denotation 




metric hierarchy 



Triple Melody 



J J J J J. ij J. J J J J J. iJ J. 
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Trible 1 
Interratftr Reliability 



Non-Pitch Rhythms 



Rhythm 

% Agreement 



1 

D/R 



2 

T/R 



D/H 



4 

T/N 



5 

LD/R 



L. 



Graphic 


100.0 


94.4 


93.0 


95.8 


100.0 


96.6 


Numeric 


97.2 


97.2 


95.8 


91 .7 


97,2 


t5.8 


Accuracy 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


Groupi ng 


97.2 


97.2 


100.0 


100.0 


97.2 


90.3 


Symbol 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


(rage % agreement 


for non- 


■pitch rhythms: 




98.1 
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Drumming Representations 



Melody 

% Agreement 



[)uple 
91 .7 



Triple 
94.4 



Metric Hierarchy with Spatial Analogs 



Melody 

% Agreement 



Duple 
94.4 



Triple 
95.8 



X 

93.0 



95.1 



Overall % Agreement: 97.59 (N = 29) 96.97 {N = 7) 
Range: 91 . 7 - 100.0 

Standard Deviation: 2.76 (N = 29) 2.61 (N = 7) 
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21. 

Fiqurn Graphic and Numeric Descriptions of the Non-Pitch Rhythms 



Duple Repeated Motif 



Triple Repeated Motif 



f 12 3 4 5 12 3 4 3 

r S 5 

hi I 2 3 4 S ft 7 fl 9 »0 

\\ \\\ \\ \\\ r 2 

f ,2123 12123 
f 2 3 2 3 

ooooooooooH' 

Ml 1 2 3 4 9 ft 7 8 9 »0 

OOaaOOOaaO 

M2 I » 2 2 I 1 12 2 1 
M3 III 1 I I I I 



1234 123 45ft 



HI t.2 34 9ft7B9tO 



F.2 



• • • • □□□□□□ 
^22 2 2 t1lt1l3 

P 4 8 1 

D D D a D L.' O D D D 
H.1l0 9Q7ft94 3 21 



h2 2221 2 2221 2 
h.3 123123 123123 



M.2 



OO(DOOO0O 

Ma 1 I 22 I I 1 22 » 
M3 I 2 3 4 I 2 3 4 



M.3 



I I I I I I I I I II 

ri2 222 3 2222 3 2 
ri3 1231^3123123 



M.3 



Duple Non-Repeating 

Motif 



\JXKJ VXXAJOO n 

f 1234 I234S6 

r 4 ft 

Ml I 2 3 4 5 ft 7 8 9 10 

\ \\\ \\\\\ \ F2 
r I 12 3 12 3 4 5 1 

F I 3 SI 

Oooo 0000 OO ^2 
F 112 3 12 3 4 12 
F 12 2 2 3 3 3 3 2 2 

O 0000 O 0000 
Ml I ?34a67B9IO 

OooOooOoOO ^2 
M2 I ? 2 I ? 2 2 2 > t 
M3 I 2 3 «1 I 2 3 

/\ /\ /\ / - 

M2I22 122 22 I t 
Ml I 2 3 4 12 3 4 



Triple Non-«Ro-peating 

Motif 

/CcCC^ /DOC ^ ' 

F t 2 3 4 S 6 12 3 
F ft 3 

h.l I234S6 789 

□ III r2 

F I I 2 1 2 3 12 3 
F 122 333 222 

h.l 10 n 12 13 14 !8 ift 17 16 

GS3 • 4^ AA ^ B2229 4^ h2 

h2 2 33 M3 2 3 3 
h3 t 2 3 1 2li 3 I 2 3 t 




h3l2 3I2&3I23I 



Last Duple Repeated 

Motif 

P 12345 12345 
F 3 8 

h.t 12 3 4 5 6 V 8 9 10 

\ \\\ \ \ ^ N\ \ r 2 

r I I 2 3 I I 12 3 1 

r t 3 11 3 t 

OOOOOOOOOO ^I'l 
h.t t 2 3 4 9 6 7 B 9 to 

O ooOOO ooOO "2 

M.2 I 2 2 I I 1 2 2 t t 
M3 1 2 3 4 1 2 3 4 

OOOOO0OO 

M2 1 22 I t t 22 t t 
M3 1 2 3 4 t 2 3 4 
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22. 

Fiqur.)!: K,2) i\rf* charadter i ^ed by their emphasis on figural groups, 
highlighting how the events of the rhythm pattern seem to cluster together. 
Early Figural drawings (depict the major figures and the number of events in 
the pattern. The chil^ actually "plays" the rhythm on the paper with the 
pencil, lifting the pencil when one figure stops and putting the pencil 
back down when the next figure begins. Hius, the events within a figure 
are described by a single continuous mark. Usually the Early Figural 
drawings do not depict changes in duration, since the changes in durations 
are "played" rather than described graphically. 

True Figural drawings are made up of discrete marks for each event in 
the sequence. The marks vary according to duration, but not consistently. 
One mark may depict different durations, depending cn the function of the 
particular events in the figures in which they appear. For example, a 
small mark may be used to depict a long duration if the note occurs at the 
ond of a figure and the same mark may be used for a short duration in the 
middle of a figure. Thus, True Figural drawings can be used to reconstruct 
the number of events in the rhythm, as well as the actual rhythm, if the 
"reader" knows the particular description type and is able to read 
accurately from a True Figural description, 

Tht! three types of metric drawing (Counting: M.I, Durational: M.2, 
and True Metric: M.3) depict all of the events using a discrete mark for 
each event. They vary in terms of complexity and type of measured 
durationtil relationships depicted by the description. The simplest type of 
motrir; drawing, the Counting drawing, does not differentiate different 
durations, but merely records the number of discrete events with identical 
marks for each evfint. Neith'.^r the figural groups nor the metric durations 
are dopict^^d. 

O 
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Durntinnctl (inscriptions ar© characterizod by the same type of mark for 
like durations, regardless of where the events occur within the sequence. 
Howfivor, one mark cannot be measured with a different kind of mark (e*g., :a 
mark twice as long as another does not mean that the longer mark stands for 
rr event which has twice the duration of the event depicted by the shortei. 
mark) • 

Finally, True Metric drawings not only use consistent symbols for each 
of the durations, bijt the symbols themselves can be mathematically related 



to one another to determine the relative durations for each of the surface 
events, based on a fixed reference unit. For example, a square may be used 
as a unit, and therefore two half-squares would denote two equal events 
which occur in the time of a square. The fixed reference unit is 
:onstructed by the child u^xDn reflecting on the durational relationships in 
the rhythmic sequence. 

Numeric descriptions were similarly judged* Numeric descriptions were 
classified as figural (on^ type) or metric (three types, corresponding to 
the three types of metric graphic descriptions). 

Figural numeric descriptions depict the number of events in each of 
the figures. The child "counts up" the number of events in each figure. A 
new count is started for each figure, and so, each event is described in 
terms of its position within the figure. The child may use one number for 
each figure adding up to the total number of events in the figure. 
Alternately, the child may use one number for each mark in the figure, 
bf-n}inninq a new sequential count for each figure. 

Th« Counting rtetric description is mride by counting up the number of 
events in the entire sequence. The numbers are sequential, that is, the 
firnt symbol might be marked M*, the second *2*, and so on. As for the 
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24. 

Countinrj qraphic description, oach olemont 13 treated as tho same nxcopt 
for its position in the sequence, regardleaa of its duration or function in 
a figural group* 

For the Durational metric description, the child assigns the same 
number to like durations, that is, a given number d€?notes elements which 
belong to the same durational class. For example, a '2' might be used to 
describe all of the 'short' events, and a '3' might be used to describe all 
of the 'long' events. However, the values of the numbers cannot be 
numerically compared to each other. In the example given, a '3' is not to 
be interpreted as "one and a half times as long as '2'". 

Finally, for the True Metric numeric description, the child uses the 
numbers to show the relative durational values of all of the events in the 
sequence, in terms of the values of the numbers. Tliere is an interv^il 
relationship between the numbers, so that '4' means 'twice as long as 2'. 
The child is therefore referring to an invariant time-unit by this kind of 
numeric description, by which the proportinal relationships between the 
various durations can be measured. The use of True Metric numbers, just as 
for the True Metric graphic description, indicates that the child has 
constructed a unit which underlies the varied surface durations of the 
rhythmic sequence. 

In addition to scoring the graphic and numeric descriptions as iconic, 
figural, or metric, the drawings were scored for accuracy (a yea/no score 
according to the type of description) symbol type (arbitrary or musical), 
and indications of figural groupings (use of devices to show groups, e.g., 
space, commas, barlines, etc., regardless of the form of description). 

Drumming descriptions were classified as iconic, figural, « or metric 
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(two tyi)«fi). Figure 9 qives liktvly do«f ra ptions for the duplo and triple 

metric hierarchies. 

Iconic doscriptions are pictures of the activity rrtthor th^n of the. 
hierarchy of beats. For example, the child might draw a picture of a 
single drum, or a picture of a lady with curly red hair. No information 
about tyie beats can be reconstructed from iconic descriptions. 

In the Figural drumming doscriptions, the child attempts to show the 
perioflic, invariant nature of each of the beats. However, the beats are 
not described consistently, nor can they be measured in terms of each 
other. Rather than drawing an invariant system of beats, with evenly 
sijaced marks denoting equal time intervals between events, the description 
is of groups of evenly spaced marks. The groups of beats correspond to 
figural groups in the melody. The child stops drawing periodic events at 
the end of a figure, and commence? i ving periodic events once again at 
the beginning of the next figure. 

The two types of metric descriptions of drumming (Periodic: M.1, and 
Proportional: M.2) both describe the invariant nature of the beats. Une 
Periodic drawings show each beat level as a series of invariant events, by 
making equally spaced discrete marks to depict equal time intervals between 
events. A faster beat is therefore shown by marks which are closer 
together spatially than the marks representing a slower i.eat. However, the 
different beat levels cannot bo measured with one another. One can tell 
from the drawing that one beat is faster, as compared with another, but not 
how much faster in terms of the other beat. 

The Proixiftional descriptions depict beat levels which can be measured 
in terms of each other, for instance, twice the spatial distance between 
the marks on one beat level as compared to another indicates twice the time 
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Fiqiirn f). Drumminq Descriptions without Spatial Analog 



Duple Melody 




I I I I I I > I 



1 1 1 



Triple Melody 




I I 



III t ) 
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inr.f*rv*4l br'twf?en nach ovent from one beat level to the next* 
Metric Hierarc h y wi t h Spatial ^ j^^^^ 

Metric hierarchy descr '.ptions were claarjifiad as iconic, figural, or 
metric (three types). Examples of the possible metric hierarchy drawings 
for the duple and triple melodies are given in Figure 10. 

The criteria for scoring the Iconic, Figural, Periodic, and 
proportional drawings of the metric hierarchy with the spatial analogs of 
the melodies are the same as for the drumming descriptions. In addition, 
the True Metric (M.3) description was scored. The True Metric description 
consists of a hierarchical system of evenly and proportionally spaced 
marks, which correspond to the metric hierarchy generated by the varied 
surface durations. In addition, the marks used to depict the metric 
hierarchy coincide or line up with the marks of the spatial analog of the 
surface events. The durations of the surface events can therefore be 
measured against the durations of each of the levels of the metric 
hierarchy. 
Motoric Abi lities 

Producing t he Metric Hierarchi c 

A good beat-keeping score (1) indicated that the child was able to 
keep time to the melody without difficulty, on his own, or with minimal 
prompting. Good beat-keeping was also indicated when children were able to 
maintain the beat despite surface durations which were of a longer duration 
than the beat events. 

A fair beat-keeping ncore (2) indicated that the child was able to 
kiwp tim«i to the rnclody with difficulty. Either the child needed several 
pri«s«9 at iJte melody before he wao ultimately was able to maintain a buat, 
or th*.» child could not maintain a beat he found initirilly, or the child 
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Duple Melody 



Triple Melody 



I I I 



Pi9ur«l 



I I I I I II I I I I I I 



I I 



P«rl Ic 



PflriotUc 



I II I I II I I I I i I II I 
I I I I I I I I I I I I I I I I I I I I I II 



Proportional 



I I 



I III I II I 

M M I M I M I 
I I I I I I 



PropottioMtiL 



INI 
I I 



Tru<i Hatrlc 



Tru« Httrlc 



I I I I I I I 



I I I I I I I I 
I I I 
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k^pt /I Ht'.oafly hodt which did not "t"it^ or undf^rly the surfaco durations of 
the melody. 

A poor beat-keeping score (3) indicated that the child was unable to 
keep time with the melody^ even with substantial matching, demonstrating, 
and prompting by the experimenter. Children who scored poorly for 
beat-keeping were usually unable to maintain a steady beat, and may even 
have been unabl to mark time without music* 

In some cases, children repeated a short pattern of varied durations 
when asked to find "another beat". For example, for the triple original 
melody, children often repeated a two-note pattern made up of quarter note 
and a half note. This sequence was congruent with the surface durations 
and was scored in the same manner as were the evenly clapped invariant 
beats. The actual pattern clapped by the child was noted , and then the 
experimenter asked the child to "clap another steady beat". 

The drumming scores for each beat for each melody were compiled on a 
five-point scale, so that each subject received a composite drumming score 
to reflect their overall drumming ability for all of the melodies, where a 
score of 1 represented excellent drumming ability, and a score of 5 
represented poor drumming ability. (1 (excellent] « "1" for all 12 beats; 
2 (good) - "1" for at least 8 "Is"; 3 (fair) 5 - 7 "1s"; 4 (below 
average] » 1 - 4 "Is"; 5 (poor) « no "Is".) 
Aural Ab i liti es^ 

The beats which the child identified as "fitting" s/ith the duple and 
triple molodi^is wore noted. Of these, the number of congruent beats 
identified for eacH melody ware determined. It was noted whether the 
child* a favorite beat was congruent. 
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Dose r i p t i on-Rea^i nq Ab i li ti and pref e yenctts 
Drumming DescriptlonQ 

The explanation given by the child for the proportional drawings was 
scored as Intuitive^ Periodic or Proportional. 

Intuitive explanations were marked by the attention given to the 
number of symbols for a beat description, rather than to the spatial 
relationships among the symbols. T^ius, the child would say that the 
drawing with closely spaced symbols was "faster because there are more". 
Even when the representation was re-drawn so that there were more "slower" 
events, that is widely spaced marks , the child would insist that the one 
with more was faster, regardless of the spacing between symbols. 

Periodic explanations recognized that the further apart the symbols 
app*2ared spatially, the slower the boat. However, periodic explanations 
did not relate the beat levels to each other, except in relative terms such 
as "faster" and "slower". 

Proportional explanations were characterized by a measurement 
statement comparing the levels of the hierarchy, for example, "that one's 
twice as fast because there* s two of those for every one of those". 

Duple Repeated Motif 

The children were rated on their ability to clap from their own 
drawings, using a three-point scale similar to the one used for drumming 
ability. Subjects were Judged for the accuracy of their clapping with 
respect to the drawing and with respect to the actual rhythm. They were 
similarly rated for clapping of other descriptions. Comments were noted. 

A score of 1 (good) indicated that the child clapped the rhytVim 
without error. Both metric and f .ral interpretations could receive a 
score of 1, as .long as the child used the same interpretation for the whole 
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s»iqu<;n<:«), 'rhufi, fiqutrtl dnacriptions could be clrtppod metrically, and vice 
versa. A score of 2 (fair) indicated that the child made a minor error in 
clapping, for example, missing an event or making one or two durational 
inaccuracies. A score of 3 (poor) was given if the child made a major 
error in clapping, for example, missing more than three events or making 
five or more durational errors. 

An average score for the reading of figural descriptions and the 
metric descriptions was calculated. It was also noted if the child was 
able to understand both forms of description equally well, that is, if he 
or she had the same average clapping score for both kinds of descriptions. 

The descriptions that the child identified as "most helpful" and 
"least helpful" for depicting the rhythm were identified according to type 
(F.I , P. 2, M.I , M.2, or M.3) . 

D uple Non-Repeating Motif v 
The child was scored for clapping accuracy for guessing thf. "mystery 
rhythm", and the description( s) used to guess the rhythm were noted 
according to type (F.I, P. 2, M.I, M.2, or M.3). The child's clapping 
ability for the other descriptions, not used to guess the rhytlnm, was also 
assessed. Average figural and metric scores were calculated, with the 
Early Figuraj. (F.I) and Counting (M.I) descriptions itted from the 
average. As for the duple repeated motif rhythm, it was noted if the child 
was able to understand both forms of description equally well. Finally, 
th« repreaentritlon that the child found the "most helpful" for guessing the 
rhythm v/as identified according to type (F.I, F.2, M.I , M. 2, or M. 3) . 

RESU LTS 

guantitativo analyses were made, uttiiig non-parametric statistics, ■ 
taking into account the multivariate nature of the data. A composite 
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protocol fincilyfiis was usml to qualitatively describe the data. 

Qua n t i t a tij^^e^ JU^^^ 

Itie results from the hypotheses based on comparisons between groups 
(by age or training) appear in Table 2 (See Appendix A for raw data), 
significance of the findings are described below. 
Descriptions and Reading Ability for Simple Rhythms 

The hypotheses regarding the description and reading of simple rhythms 
led to several significant findings. First, it was found that accuracy in 
description (using all five rhythms in the sample) increased as a function 
of age (Chi-Square, 4 d.f. » 26.527, P = 0.0001) but not training (P » 
0.1216, U.S.). Thus, the older children were the most likely to desribe 
the rhythms accurately. The children displaying the greatest difficulty in 
the description task, predictably, were the seven-year-olds without 
training. Most of their descriptions were icons or the most primitive 
metric form. 

The level of description, where the descriptions were classified as 
ordinal (I, M.I, F.2, M.2, M.3; F.I was treated as equivalent to F.2 since 
there was only one F.I description), increased as a function of age 
(Chi-Square, 4 d.f. = 23.788, P = O.OOOl), but not training (P « 0.3203, 
N.S.). Therefore, while one could predict rising sophistication in 
descriptions as a function of age, the same relationship was not found with 
training. 

The ability to read descriptions of someone else's making, both 
ficjural and metric, increased as a function of age (Binomial regression, 
Ci-Square, 5 d.f. = 20.49, P < 0.0001). This is in line with children's 
scliool f!X|::)eriences. Older children have had more exposure to symbol 
interpretation, including the reading of text and mathematical symbols. In 
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Table 2 
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.Sptacific Hypotheses and Results 



Hypothesis 



Result 



Descriptions and Reading Ability fci* Simple Rhythmsi 

1. Hie level of description increases with age and 
training. 

2. Accuracy in descriptions of simple rhythms 
Increases with age and training, 

3. The ability to read descriptions of both tho 
figural and metric forms increases as a function 
of age. 



age: P » 0.0001 
training; N.S. 

age: P ■ 0.0001 
training: N.S. 

P<0«0001 



4. Musically trained children favour metric graphic 
descriptions of simple rhythms more than untrained 
children, for reading and making descriptions. 

6. Musically trained children are more likely than 
untrained children to be able to read both 
figural and metric descriptions well. 

6. Children who make metric descriptions (DR) are 
able to read figural descriptions of the same 
rhythm accurately, even though they are not 

of the same type as their own. 

7. Musically trained children use figural descrip- 
tions more frequently for the most difficult 
rhythm (TN) as compared with the simplest rhythm 
(DR). 



N.S. 



DR: P a 0.00007 
DN: P - 0.00002 



P<0.0001 



N.S. 



8, A child's own description will usually differ from 
his or her favorite description. 



0.0002 



9. A child's own description will usually differ from P<0.0001 
the first description used to read the same rhythm. 



10» Numeric descriptions will often (more than 40% 
of the time) be different from the graphic descr- 
iption for the same rhythm. 



P - 0.002 



11. Nine and ten-year-old children are more likely to P - 0.00? 
use musical symbols than the other children sampled. 



12. 



Duple rhythms and rhythms with repeated motifs are 
easier to describe than triple rhythms and rhythms 
without rej)eated motifs, as indicated by level of 
qr^phic dnscriptlon and accuracy. 
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level: 

meter P<0. 00001 
motif P - 0.003 

accuracyi 

meter P 0.018 
motif P<0. 00001 



Motor Abi 1 i ty: 
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1. Motor ability ia not related to training (H ). 

o 

2. Motor ability improves with age, 

3. Motor ability predicts the level of metric hi^ararchy 
description. 

4. Aural ability predicts motor ability. 
Aural Ability: 

1. Aural ability is not related to age or musical 

training (H ). 

o 

2. Duple melodies are easier fc identifying congruent 
beats than triple melodies. 

Metric Hierarchy Descriptions: 

1. Children who reach the true metric level for the 
metric hierarchy with spatial analog dv-^scriptions 
are likely to be old (11 or 12) and musically 
trained. 

2. The level of explanation of the drumming drawings 
increases with age. 

3. The level of explanation of the drumming drawings 

is not related to musical training (H ). 

o 

4. The level of explanation of the drumming drawings 
is not related to drumming ability (H^). 

5. The level of sophistication of the drumming 
drawings (all four) increases with age and 
training. 

6. Duple metric hierarchies ate easier to describe 
tha triple metric hierarchies. 

Changes in Responses) 

1* The last duple repeated rhythm is more accurately 
described than the first duple repeated rhythm. 

2« Children use arbitrary symbols more frequently for 
the last duple repeated rhythm than for the first 
duple repeated rhythm. 

3. Children who change from an P. 2 graphic description 
for the first duple repeated rhythm to an M.2 or M.3 
qr^iphic description for the last duple repeated 
rhytltm ^re likely to have musical training. 



P • 0.0026 
P - 0.0317 
N.S. 

P » 0.0053 



age: P « 0.0108 
training* M.S. 



N.S 



old & tr: N.S. 
old: N.S. 

trained: P ■ 0.002 



P • 0.0139 



N.S. 



N.S. 



age: P u 0*0072 
training: 

P «■ 0.0021 

N.S. 



P - 0.022 



PO.OOl 



P - 0.0015 
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addition, thofiO children have had more musical experiences. Even those 
children without formal musical training have had more exposure to music 
through the school music program itself. Thus, it is not surprising that 
musical reading ability in general would increase as a function of age, 
whether the descriptions be metric or figural. 

It was hypothesized that musically trained children would favour the 
metric descriptions in their own graphic and numeric descriptions, and in 
the descriptions of others which they identified as their favorite, and 
finally, in the description they use first for reading an unknown rhythm. 
The result was not significant (P « 0,1 646, N,S,), However, the plot of 
metric preferences and abilities for untrained versus trained children 
indicates that the trend, at least, is for musically trained children to 
favour metric descriptions. 

It was also hypothesized that musically trained children would be more 
likely than their untrained counterparts to be able to read both the 
figural and graphic forms of description well* Clear support for this 
hypothesis was found (DR: Z = 3.795, P = 0,OOOO7, DN: Z ^ 4.063, P « 
0.00002). One of the most important implications from this finding is that 
not only are the musically trained children able to read the metric form, 
but they do not lose the ability to read figural descriptions in the 
process* In fact, this result, along with several others, indicates that 
the musically trained children are flexible both in their 
description-making preferences and abilities. One can also consider the 
previous result described, namely that musically trained children do not 
favour the metric form significantly, as evidence for their flexibility and 
tolerance for the figural form. 

A related finding was that children who make metric descriptions of a 
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rhythm (DR)^ req^irdless of thoir ago and training, are able to r«ad the 
figural descriptions of the aame rhytltm accurately, even though the figural 
descriptions are obviously of a different type from their own (binomial 
test, P < 0.0001). Again, this si>eaks to the ability to read figural forms 
even though the metric form may be preferred as the first form of 
description when children are ask.^d to encode a rhythm pattern. 

It was expected that musically trained children using a metric form of 
description {M.2 or M.3) for the easiest rhythm (DR) would change to a 
figural (F.2) form for the more difficult triple non-repeating rhythm (TN), 
because the figural form does not require the child to construct a unit 
beyond the rhythm itself. This was clearly not the case (P » 0.75| N.S.). 

Another significant finding was that children's own descriptions 
usually differ from their favorite descriptions of the same rhythm 
(binomial test, P « 0.0002). Similarly, the child's own description 
usually differed from the first description used to read the same rhytlim on 
another day (binomial test, P < 0.0001). Both of these findings indicate 
that children may be recognizing thiat the two tas)cs have different 
communication purpoaes^ When ma)cincy their own descriptions, the task is to 
"write noiuething so tliat you can remember iV\ and thus, the child may be 
encc<ling the rhythm in such a way as to remind himaelf or herself of the 
pattern, but not necessarily for someone else to read. When reading other 
description forms, however, the child may be looking for a different form, 
[x^saibly one that he or Hh^» views as more standardized or universal. 

Mony children were gave a different form of description v/hen asked to 
makr^ p\ socond p^xsa at thf? rhythmfi using numbers instfiad of graphics 
Ibinomi^^l t^ist, P « 0.002 for more than 40% different), lliis is in 
aCGord..inof? with liamborger's (19B2) findings. Iho actual patterns of 



ERIC 




yrdphic-numor ic df^scr i ptions rtre described fully in the protocol rinalysia. 
Suffice it to say at this point that, once again, thera is a strong 
indication of children's versatility in understanding and generating rhythm 
descriptions, 

A hypothesis which was generated on the basis of observations made 
during the interviews themselves was that there would be a significantly 
greater proportion of children using musical symbols at nine or ten years 
(Chi-Square, 5 d.f. a 16.0, P » 0.0007). In fact, this was? expected 
because these children seemed to feel that their descriptions were not 
correct unless they used musiiral symbols in the mal>,kng. However, this 
finding in terms of statistic|il significance, should be interpreted with 

caution. For one, the quadraftic function with respect to use of musical 

I 

synibols does not indicate anything about children under seven s'^r over 
twelve years of age. Also, the quadratic function may be as a result of 
the convergence of two processes, rather than a single process wh^'.jh peaks 
at nine or ten years. However, given the supporting nature of the protocol 
analyses, it appears that, indeed, this particular age group has a tendency 
to prefer the musical rather than arbitrary symbol type. 

The final hypothesis regarding the descriptions of simple rhythms is 
that certain rhythms would be easier to describe than others. In 
particular, it was expected that duple rhythms and rhythms with repeated 
motifs would be easier to describe than triple rhythms and rhythms without 
repeated motifs. By examining the type and accuracy of the first four 
drawings, it appears that this is the case. Using the the number of M.3 
drawings as one indicator, thfjre are significantly more M.3 drawings for 
the duple rhythms (Z » 4.639, P < 0.00001) and for the rhythms with 
rep^^ated motifs (Z = 2.726, P » 0.003). There is a leas significant 
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difforrencrt In accuracy betweon duple and triple rhythms (Z = 2, 244, P « 
0.01 8). However there ^re aubatantially fewer errors for the rhythms with 
repeatvid motifs (Z » 4,738| P < O^OCXX)!), Hie importance of all of those 
findings, besides differentiating the rhyt.^ims along the meter and motif 
dimensions, is that the ability to describe rhythms, and possibly also to 
read rhytluns, is dependerc on the musical context. Thus, other results 
should be interpreted in light of the situation in which they were found. 
Motor Skill 

Since the ability to keep time to music was considered almost a 
'nat»»ral' process, it was expected that there would be no difference found 
betwe'in trained and untrained children in terms of motor skill. This was 
not the case. In fact, musically trained children were, on the whole, 
better at the drumming task (Chi-Square, 2 d.f. «= 1 4. 275, P = 0.0026). 
Interestingly, it was expected that there would be an improvement in motor 
skill as a function of age, based on Petzold's (1963) findings. While 
there was an improvement with age (Chi-Square, 6 d.f. - 1 3.820, P « 
0.0317), the age effect was less strong than the training effect, and 
indeed, would not be significant under the stricter experiment-wise 
criterion level of 0.002. 

)t was expected that the better a child was able to produce the metric 
hierarchy through drumming, the better also would be the description of the 
metric hierarchy. This was clearly not the case (MHT: P » 0.4603, N.S.). 
Thus, it is possible that one need not be able to produce the hierarchy in 
order to understand and describe the different hierarchical levels. 

It was hypothesized that aural ability would predict motor ability. 
The reason for this is that in order to produce the hierarchy, one needs to 
be able to hear congruency* However, the ability to hear congruence' does 
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not in it.snlf imply that tho hierarchy can be physically gunorated. In 
fact, this may account for the weak relationshii.. found between aural and 
motor ability. The cells were significantly different under the less 
stringent criterion level (Chi-Square, 6 d.f, - 18.410, P « 0.0053), but 
not under the P « 0.002 level* 
Aural Skill 

It was hypothesized that aural ability would not bo related to age or 
to musical training* That is, by the time children are seven years of age, 
it was expected that the ability to pick out congruent beats aurally would 
be well established, null hypothesis (no difference according to age 

or training) was not supported in terms of training (P - 0.0594, N.S.), but 
was supported in terms of age (Chi-Square, 6 d.f. » 16.628, P » 0.0108, 
N.S. under the stricter 0.002 criterion level). 

It was also hypothesized that it would be easier to pick congruent 
beats for the duple melodies than for the triple melodies. This was not 
found, using the favorite beat measure as an indicator. In fact, the 
proportion of favorite beats which were congruent for the two melodies was 
the same in both cases, 89%. 
Metric Hierarchy Descriptions 

It was expected that children who reached the true metric level of the 
metric hierarchy descriptions with the spatial analogs of the melodies 
would be older (11 or 12) and musically trained. While the training effect 
was significant (Chi -Square, 1 d.f. « 9.18, P « 0.002), the age effect and 
ago rind training interaction effects were not. Thus, the one most reli.tble 
predictor for true metric descriptions of the metric hierarchy is training. 

It was found that the levol of explanation of the altornab^ hierarchy 
or drumming drawings providiKl for th« ohil^Jten wns more likely to bo 



oxplainod by ayo than by training (rigo: Chi-Square, 2 d*f. 1 1.866, P « 
0.0184, training; P " 0.7508, N.S.), I'his is not surprising. Asking the 
children to interpret the drumming drawings, involves a c- lar developmental 
progossion. Ttie child begins by attending to some aspect of the drawirvg 
which is not indicative of the drummers' beats, but is perceptually salient 
to the c*^^ld, i.e., number of marks instead of the spatial distances 
between marks. As the child grows older, he or she begins to see that it 
is the spatial distance which indicates the different beats. At the most 
advanceci stage, the child realizes that the spatial distances are 
proportionally related, and mark the proportional time relationships 
between the various beat levels. This ib much in keeping with the 
developmental processes identified by the Piagetian school. Thus, the 
training variable should have little effect, while age should be a good 
indicator of the ability to interpret the drumming drawings in terms of the 
drumming activity. 

It was expected that the level of explanation of the metric hierarchy 
drawings provided would not be related to drumming ability, for the two 
reasons. First, it was found previously that the level of description was 
not related to drumming ability, that is, the child could describe 
something which he or she could not physically produce. Thus, the child 
may also be able to explain a description of something which he or she is 
unable to physically generate. Second, the explanation of the drumming 
descriptions provided, as indicated by the discussion above, may be less of 
a muHical task than many of the others, and hence, follow a slightly 
different developmental process. Indeod, the Icv^il of explanation was not 
related to drumming ability (P - 0.1 27U, N.8.). 

Tn accordance with the di.*9criptionB of the. rhythms, the lovel of soph- 
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iBtloMtlon of thf> dnjmming drawintjfj, botl) with an^i without the spatial ana- 
logs and for both meters, increased as a function of age and training (age: 
Chi-Square, 4 d.f, - 14.042, P « O.CX)72, training; Chi-Squaro, 2 d.f. ■ 
12.345, P « 0.0021). The training effect is stronger, since the age effect 
would not be significant under the stricter criterion level. Thus, the older 
children and children with training were more likely to use the higher 
metric forms (M.2 and M.3) than the other possible forms of description. 

It was expected that the duplo metric hierarchies would be easier to 
represent than the triple hierarchies. Itiore was no difference found 
between the two meters. It seems that moter plays a less important role in 
describing the hierarchy as opposed to describing the relationships between 
the varied durations of a simple rhythm. 
Changes in Responses 

The final set of hypotheses deals with the differences in describing 
the first duple repeated rhythm as compared with the last duple repeated 
rhythm. To begin with, it was hypothesized that the last rhythm would be 
described more accurately than the first, even though both rhythms were 
very similar in construction. Ttie hypothesis was supported (McNemar Test 
for matched pairs, Chi-Square, 1 d.f. « 5.263, P « 0.022), although not 
under the more stringent 0.002 criterion level, ^le increase in accuracy 
may have been caused by a number of factors, including a practice effect, 
an effect from the intervention (seeing alternate forms of description may 
hav« taught the children something about their own description making), or 
thh choice of a description type and symbol form which was more appropriate 
than their firnt choice, given the range of options to which they were 
exix)fled during the intervening ptitLod. 

U waM alrto hytx^theni/.ed that cliildren would ubm arbitrary symbols 
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more frnquHnf ly for tho last cUaplKs refx^ated rhythm. Hiis hyixithosis was 
supported, «19 many children changed from the musical to arbitrary forms 
(McNemar Chi-Square, 1 d.f. - 14.450, P < 0.001). Again, the reasons for 
the change could be several. For one, the children may simply have felt 
more at ease using arbitary symbols as opposed to musical symbols after 
seeing many alternate description forms, all using arbitrary symbols. 
Also, the children may have picked up an arbitrary form which they h& not 
previously thought of, and decided to use the same form in tyieir final 
drawi ng . 

The final hypothesis regarding change was directed towards the 
musically trained group. It was expected that children who changed icom a 
figural (B\2) form of description for the first duple repeated rhythm to a 
metric form (M.2 or M.3) for the last duple repeated rhythm were more 
likely to have had prior musical training. Itue hypothesis was supported (Z 
« 2.975, P - 0.0015). This indicates that while musically train<5d children 
may prefer to use a figural form when given one opportunity to represent a 
rhythm, they are more readily able to switch to the metric form, once the 
metric form has been presented to them. Itiat is, while these children may 
not show their knowledge of the metric form in all of their descriptions, 



it appears that they have the underlying, although sometimes hidden 
ability, to describe rhythms metrically If they so choose. 
In dividual Patterhfi 

Th<« probablt* paths taken by an individual subject are graphically 
rt'Litfid in Figures 11 to 1 3. Figure 11 shows what can be predicted about a 
child*« motor, aural and reading abilities, given information on his or her 
graphic diiscriptloh of the duplexnon-repeating rhythm, followed by 
know^v^q^^ of the child's age and muftl^cal training. Figure 12 begins with 
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[•'lyurM 11. P(^ttornR Among F^osponaos Given Graphic Description 
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Figur#» 12. Pfitterns Among Roaponsos Given Motor Score 
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Piqur« 13. P.itt«rnfi Among ReBponans Given Metric Rending Score 
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information on the child's motor ability, from which predictions on the 
remaining restK>n8e variables can be made. Finally^ Figure 13 shows how the 
child's ability to read metric descriptions can be used to predict ability 
for reading fiiural descriptioriS, preference for describing rhythms, and 
motor and aural abilities. In each case, the proportions of each level of 
the response variables are given, and the most probable paths are indicated 
by arrows, once again using proportions as the basis for describing the 
probable paths. 

The results of the cluster analysis support the graphic illustrations. 
Ttie data set of forty-seven measures was reduced to seven variables. The 
two factor vai''iable3, age and training, were retained. Five response 
variables were chosen to represent each domain and type of task. Ttius, the 
score on the graphics for the duple non-repeating rhythm, the motor score, 
the proportion of congruent beats identified for tb's duple melody, and the 
reading ability for the metric and figural descriptions the duple 
non-repeating rhy^'.hm were selected as response variables. Cluster analysis 
was applied even though one of the assumptions of cluster analysis is 
continuous data. Ihus, the cluster analysis should be regarded as a 
summary of the patterns in the data set, rather than as conclusive proof of 
clsters for the subject population. 

Ward* a method is used to describe the patterns of responses, using the 
results from the unstandardized data. The first cluster was made up of 
observations 1 - 12, 16, and 21. Ihese children are all young (7 or 8 
years of age) and most of them have musical training. The graphic 
descriptions generated by these children are varied, but tend to be of the 
more primitive forms (T, M.I, F.2). The children also vary Homewhut in 
their ter.ding ability, mo^^tly in thv moderate range. Only one child in 
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this nlunt^r wa.s ablo to rend both forma woll, MoBt arn modorfite to poor 
readers of metric descriptions. On the whole, these children are able to 
read figural descriptions well. The children belonging to this cluster 
have good motor skills. One of the most distinguishing features of the 
children in this group is that they have poor aural ability, on average # 
only 60% of the beats that were thought to be congruent by tliese children 
were, in fact, congruent. 

The second cluster was comprised of observations 13-15, 17 - 20, 22 
- 3*^, 40, 41, and 43 - 48, and 54 and 57. lliis is the largest cluster, and 
represents the greatest variety of responses of all of the clusters. Ohe 
children in this group range from eight to eleven years of age, and are 
from both the musically trained and untrained groups. Classifying the 
children from this cluster further into two sub-groups according to age and 
training helps to clarify the patterns. 

One sub-group is formed by the eight- and nine-year-old children. 
Most of these children are fair-good readers of the metric form, and good 
readers of the figural forms, regardless of training. However, they differ 
in motor and aural abilities according to training, with the trained 
subjects performing better in both the motor and aural domains i *Ihe 
graphic descriptions produced by these children are approximately evenly 
divided between the Mil and F,2 forms. 

Another sub-group is made up of the ten-year-old children and two 
elevon-yoar olds, most of whom are trained. Again, as with the eightand 
nine-year-olds, chose children with training tend to have excellent motor 
and riural skills, and are able to read both metric and figural descriptions 
wellt llinsr? children are somewhat distinguishable from their younger 
counts" r|>iirta in that their graphic descriptions are slightly more 
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BOphi ntlc/^r.#u1 : th«r« are lefu:» M.I drawings, and mote of the higher level 
metric drawincjs, both for the duple non-rep<)ating rhythm and the others 
which were not included in the cluster analysis. 

The last cluster included observationB 38, 39, 42, 49 - 53, 55, 56, 
and 58 - 12. Most of these children are eleven- or twelveyears-old , with 
the exception of observations 38, 39, and 42. Itie ten-year-olds included 
in this cluster are unusual, however, in that while th«y are all untrained, 
they nevertheless have excellent aural, motor and reading skills. For this 
reason, these children are similar to the older children in this cluster. 
The eleven- and twelve-yearold children, regardless of training, tend to 
have good or excellent motor and aural skills, are able to read both forms 
of description well, and generate mixed higi* level descriptions (F.2, M,2, 
and M,3) • 

The clusters indicate that one of the strongest predicting variables 
is age. In some cases, the training variable also defined clusters, 
particularly where the motor and aural responses, and metric reading 
abilities were involved. This conforms with the analyses described in the 
following section, A summary of the characteristic responses for each 
cluster appear in Table 3, 

Protocol Analysis 

The findings fxom the protocols are discussed in terms of a particular 
theme. Six themes are featured in the protocol analysis in the present paper. 
Thean themes are neither mutually exclusive nor exhaustive, but serve to 
illustrate the nature of the children's understanding of rhythmic structure. 
Use o f W u mber 

It waM shown in the statistical analysis that children's graphic and 
numeric dosjcr Iptiona rarely coincided. While this loads to the imix)rtdi;t 
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Tabic! 3 



Description of Clusters 



Cluster 1 : 1 - 1 2, 16, 21 



- 7 or 8 years old 

- trained 

- good motor skills 

- poor aural skills 



- I, M.l, F.2 graphic descriptions 

- fair or poor metric readers 
^ good figural readers 



Cluster 2; 1 3 - 1 5, 1 7 ^ 20, 22 - 37, 40, 41 , 43 - 48, 54, 57 



Sub-group 1 : 

- 8 and 9 years old 

- trained and untrained 

- fair motor and aural skills 
for untrained children 

- excellent motor and aural 
skills for trained children 



M.I and P. 2 graphic descriptions 
fair or good metric readers 
good figural readers 



Sub-group 2: 

- 10 years old 

- trained 

- excellent motor skills 

- excellent aural skills 



F.2 and M»2 graphic descriptions 
good metric readers 
good figural readers 



Cluster 3: 38, 39, 42, 49 - 53, 55, 56, 58 - 72 



- 11 or 12 years old - F.2, M.2, M. 3 graphic descriptions 

- trained and untrained - good metric readers 

- excellent motor skills - good figural readers 

- excellent aural skills 
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conclurjion that children Are capable of making two dift'orent doscriptions 
of the same rhythm^ the statistical analysis does not indicate what types 
of graphic-numeric combinations emerge, nor leau to speculations about the 
possible cognitive processes underlying the choices. 

There were a limited number of graphic-numeric combinations (see 
Figure 14), For example, children who made metric graphic descriptions 
{M.2) might attach numbers indicating the figural groups (F). Another 
frequent combination was to use figural graphics (F.2) indicating one level 
of figural grouping, and using numbers to indicate another level of figural 
grouping. In these cases, children highlight a different aspect of the 
rhythm in their •'second pass** using numbers. 

Some children who used the true metric (M.3) type of graphic 
description used a less sophisticated metric numeric description (M.2). 
This finding, wherp high level graphic description was combined with a 
lower level numeri ascription of the same type, that is, figural or 
metric, also occurred with the figural drawings and numbers. 

The types of combinations which did not emerge were a mixture of low 
level graphic and high level numeric descriptions. Thus, an F.1 graphic 
with an M.2 numeric description or an M.I graphic with an F.2 or M.2 
numeric description did not occur. While there was one instance of a child 
making an iconic drawing and using M.3 numbers, the most extreme 
counter-example to the claim that levels are not mixed, it appeared that 
this was due to his use of number as c» classification label for the icons 
(notes), rather than from an understanding of the underlying unit of metric 
notation. 

Thus, on the who]n, the findings indicate that there is some kind of 
parall^^l dovelopmont between thr figurril nnd metric modi^s. TJuit is, 
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Piqur« 14. Common Graphic-Numoric Combinations 
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children may be ablo to understand and describe tho two different modea, 
but only At approxinately the same levels. Alao^ if one form of 
description is on a higher level than the other, the tendency is for the 
graphic description to be more advanced. For example^ the graphic M,3 - 
numeric M.2 combination indicates that while the child may be familiar 
enough with the metric notation (usually standard music notation) to 
grfsphically produce an M.3 drawing, he or she may as yet be unable to 
numerically describe the underlying unit# 

The most varied numeric descriptions accompanied the true figural 
(F. 2) drawings. These included figural numbers depicting different levels 
of figural groups (F), numbers depicting durations (M.2), numbers based on 
the possible pitches that could accompany the non-pitch rhythms (S), 
numbers that reflected the sound of the figural groups rather than counting 
the elements in each group (S), and uinbiguous numbers, either depicting 
figural groups or classifying loo)c-alike symbols through the use of number 
(A). Examples appear in Figure 15. This variety in use of number is 
notable for 5.3veral reasons. For one, the differences between an F.2'-S and 
an F.2-A combination reflect entirely different approaches to the use of 
number. In the first case the child is attending to some feature of the 
rhytlim itself, while in the latter, the child may be classifying objects - 
long sticks and short sticks - which is a use of number removed from the 
original rhythm. Ohe different uses of number, especially for the F.2 
graphics, also indicates that these children are able to produce more 
variety of description than children who use metric graphics of the same 
level. Itiis may be due, in part, to the nature of th« F.2 graphic 
dfiscription, which lends itself to more vatied numeric descriptions, than, 
foi exampUj, the less sophisticdted F.I form. Although the M.2 graphic 
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form qiv^-n iis much information cia the F.2 form, although different, the 
child is more likely to give metric nivnbera since he or Bhe is already 
thinking in metric terms when making the graphics, and is likely to 
continue to do so when adding nvunberSi Tt^ua, the choices for numbers with 
the M«2 graphic form become more limited. Because children making F.2 
graphics seem to be less fixed in terms of numeric description, they may 
also be the most open to learning other forms. This is vitally important, 
for both musically trained and untrained children are capable of making and 
reading F.2 descriptions. Therefore, arguably both groups are capable of 
producing and presumably learning other description forms, including 
conventional music notation or new figural forms. 
Use of Symbol 

One of the quantitative findings indicated that the use of musical 
symbols for describing simple rhythms peaked when children were eight to 
ten years of age, regardless of training. From an examination of the 
protocols, this appears to be partly a function of eight- to ten- year-olds* 
concern with "doing it right** . A number of the these children, even those 
without prior musical training, cMproOPed the view that "if it's music, I 
gotta use notes, right?", despite assurances that "any kind of mark would 
be fine". Ttie older (eleven- and twelve-year-olds) and younger 
( seven-yoar-olds) children seemed much less concerned with the choice of 
symbol, using whatever seemed natural to them. In fact, many of the older 
children with prior musical training chose to depict the rhythms using 
arbitrary symbols because it wat easier than using notes". 

Children of the nine Md ten year ago group were also hesitant to usrj 
<i {iymbol they had been shown during other tasks, prefixing their ube of a 
"horrownrV symbol by the following kinds of comments ! 
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'•Can I do sorno thing like what you ahowed me?'* 

(10 yrs. male untrfiined; regarding 
metric hiorarchy/apatial analog task) 

going to use someone else* a idea for thist** 

(9 yrs. female untrained; regarding 
last duple repeated rhythm) 

Similarly, after seeing arbitrary symbols, children occasionally 

needed to justify to themselves and to the experimenter that they could 

still use standard music notation, as if the new **correct** symbol form was 

an arbitrary one. Excerpts appear below, indicating that these children 

view music notation as the correct forma However, this does not 

necessarily imply that they recognize that the conventional music notation 

depicts the metric modes 

"I think I'm still hooked on notes." 

(10 yrst male trained; regarding 
last duple repeated rhythm) 

"I still like the notes though. 'Cuz I know you 
understand them." 

(10 yrs. female trained; regarding 
last duple repeated rhythm) 

Not surprisingly, children who used musical symbols nevertheless 
often made figural descriptions, as illustrated in Figure 16. Some of them 
UBod elaborate standard notational trappings, including time signatures and 
barlines. Even so, their descriptions were clearly figural. 

It might be that the use of musical symbols leads to errors in 
df'scription, ospecially when the children are not experienced in using 
standi^ird music notation. Because musical symbols are more cumbersome than 
arbitrary aymbola such an niinpie t}trok(;s or dot«, HoinotimoB children ma(k? 
errors simply because the time sjxint making t)\t} notOB caused them to lose 
tirack of the rhythm, lliis cUiim is rHun>^»'t<^'d in {xirt by tlie children's 



Figure 16, Pigural Descriptions Using Musical Symbols 
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8:10 untrained female 
F.2-F description 
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9t7 musically trained female 
P.2-F description 
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choice? of. symbol for the last duple rni^jated rhythm. After seeing other 
descriptions u«ing arbitrary symbols^ many children abandoned the use of 
musical flymbols, and accuracy increased. (However, it is true that 
accuracy may have also increased because children were becoming more 
skilled at reading and writing descriptions through the course of the 
interview. ) 

By contrast, where symbol choice was baaed on the rhythm and task 
rather than on qhoosing what was perceived to be the ♦•correct" symbol, 
flexible and meaningful choice of symbol was made. One of the clearest 
examples of this highly flexible use of symbol was provided by Lori, a 
seven-year-old musically trained child. She showed the greatest variety in 
use of symbol, appearing to be highly sensitive to the factors influencing 
choice of symbol in general - the kind of infomation she was trying to 
convey, the conventional use of symbols, and the person who would be most 
likely to read her description. Sometimes she used arbitrary symbols, 
sometimes she used meaningful icons (e.g., drums), and sometimes she used 
standard music notation. Her choices for symbols were deliberate, as 
indicated by the following dialogue as she was choosing her symbol for the 
drumming descriptions. From her comments, it appears th^.t Lori had 
decided how to place her marks spatially before deciding what symbol would 
be appropriate. She had already used different symbols, including arbitary 
icons and musical notation, but when faced with a new task, she sought a 
nowly appropriate symbol. 

L. For the fast one, could I put them closer together? 
Yoa, you could. 

L. Only, T don*t know what to put closer together. 



ERIC 60 



58. 

Lori nhoHft n <\tun\ aa a symbol. Ttio drums were then arranged 
spatially to indicate the different drumming rates. The symbol was a 
clumsy one, taking a long time to draw. However, Lori managed to capture 
the invariant nature of the drumming with her symbol, as well as 
representing the drumming activity by choosing to draw actual drums. 

When Lori had to invent a musical symbol, she carefully 

explained her choice. She only explained how her symbols were to be 

interpreted when she used standard music notation. Itiis can be taken to 

indicate that she realized there were conventions with the use of music 

notation, and that she wanted to make the connection between her use of the 

symbols and tVie commonly accepted conventions. 

L. (to depict two eighth notes and a quarter as a figural 
group, Lori chose to join together three eighth notes) 
Well, I think it should be like this. But I haven't 
seen any o^' these in my piano notebook yet^ 

Perhaps t'le strongest general, implication arising from the 

children's choice of, symbol is that the child's view of what is "right" 

strongly affects their mode of description and therefore the effectiveness 

of communication. Children who have the confidence to choose symbols which 

they know they are capable of using to describe the rhythm are more likely 

to convey the metric and/or figural information accurately than those 

children concer . sd with using the "right" symbols. Orte can only wonder how 

often children let the "get it right" syndrome obscure the understanding 

that they might otherwise be able to communicate. 

On the wtjal^>, most children gavB clear indications of the figural 
•jroups, rpt}<irfll,o(5S of whuthor the. form of .loncriptJon wds metri(j or 
flqiirtil, 

ThM flMUtNil dcsoripliiono, by t:h«ir very nature, indicate how tho 
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rhythma fall Into fiqural groups. Interestingly, children often uBed more 
than one method of portraying the figural groups, as if to ex'^ggerate the 
groupings they perceived. Groupings were indicated by several means, 
including spaces^ commas, apostrophes, and change of symbol. Examples 
where more than one method is used are given in Figure 17, 

It was found that even children who made highly metric descriptions of 
the rhythms (M.3 True Metric level) still indicated the figural groupings. 
As with the figural graphics, these children used spaces and commas for 
showing the figural groups. However, they also uiied the more conventional 
notational methods, including barlines and phrase markings* • Hiese drawings 
give the mobt information of all of the graphic forms, since the durational 
relationships are expressed consistently and unambiguously, but not at the 
expense of obscuring the figural groups. Examples appear in Figure 18, 
Reading Ability 

Most children were surprisingly skilled at reading both figural and 
metric descriptions of the duple rhythms. In the previous analysis it was 
shown that many children could read both forms well, and that skill in 
reading was directly related to age and training, Ihat is, older children 
and children with musical training were more likely to be able to read both 
forms well. The age factor may well be an indication of children's growing 
understanding of alternate symbol forms, based on their longer experience 
with symbol interpretation in general, such as in language and mathematics. 

Contrary to vhat one might have expected on the basis of Bamberger's 
(1982) findings, most musically trained children were easily able to read 
th« figural doscriptiona, epin^ciriUy the sophisticated (F.2 true figural) 
typo. They wtjre also usually able to describe how the two forms of 
dfif5cripti()n nre' relaten. Often thoy had difficulty choosing betwf>en a 
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Plquro 17. Indicating Figural Groupings in Figural Drawings 



JJJIJJJJJJ 

7:8 musically trained female 

- comma and apace used to 
separate two main figures 

r, T T r 

JJJJ]JJJJ 

12:2 musically trained male 

- change of symbol, comma, 
and apace used to 
separata figures 
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Figure 1f^, indicating Figural Groupings in Metric Drawings 
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12:2 musically trained 
male 

- rest ayrnbol and 
bar lines used to 
separate t*;o main 
figures 



60^ 60 do^oo 

9:10 untrained female 

-« space used to separate 
two main figures 

/■=rcit 
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motric euu) fiqurdl form when asked to pick a favorite, indicating their 
understanding that there waa different information in each description, and 
that both descriptions were valid. Also, the decision was usually between 
a figural and metric drawing of the same level, again supporting the view 
that there is a parallel development between the two modes. 
Laurel 

Laurel (9 yrs. trained) clapped accurately from her drawing (F.2), 

which reflected the rhythm accurately. She preferred the F.2 

description of the duple repeated motif rhythm, but could relate the 

metric to the figural, and clap all forms correctly. She was also 

able to relate the abstract symbols tp standard music notation: 

L. itiose (large circles) are the quarter notes and 
those (s;nall circles) are the eighth notes* 

L. (Re: F.2 vs. M.2) That could be an eighth note, 
but they've used a quarter note instead. Itiese 
could really be different sizes but the same notes 
(i.e., different symbol, same duration]. They have 
the same amount of beats between them (i.e., attack 
times the same), but one has, well, a rest when you 
use the eighth note. 

One can see from Laurel's responses that while she understands 
the metric forms well, Laurel prefers the figural form for reading and 
describing the rhythms. 

Joseph 

Joseph (10 yrs. trained) clapped all descriptions accurately. His 
own description types were mixed, using F.2 for both triple rhythms and the 
dupl»-? non-r«ptiating motif rhytVim, and M.2 for the two duple repeated motif 
rhythms. 

}\f* not».»(l thfit tho M.l ch^scription cjtivo the Inafit i n forma tiot): 

J. I don't understand it. Is it Lori's? 
It could go alot of ways. Yo'i don't 
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really know what it is. 

Joseph identified the M.3 description of the duple 

non-repeiiting rhythn^ as his favorite. HUs was also the drawing he used to 

identify the rhythm. However, he seemed to like the figural drawings 

equally well, stating that ""S and 6 [P. 21 are pretty good too**. For the 

duple repeated motif rhythm, he had difficulty choosing between the figural 

and metric forms; 

J. Do I have to choose just one? Number 1 (P. 2] and 
3 {M.2] are the best, but I can't really choose one 
over the other. 

James 

James (12 yrs. trained) clapped his own description (M.3 with 

grouping indicated) accurately. He was able to clap the metric and figural 

descriptions equally well for both duple rhythms. James described some of 

the relationships among the various forms of description as followsj 

J. (Re: P. 2 of the duple repeated motif rhythm) I think 
they should have a big one at the end (i.e., the 
last small circles should be large in both groups]. 
Well, it doesn't really matter...! mean, you can 
still guess at it. 

J. (Re: M.2 of the duple repeated motif rhythm) That's the 
one I had, except I had stems on. 

J. (Re: M.3 of the duple repeated motif rhytnm) Well, this 
one's not exactly like mine, * cuz there's no barline. 
Well, I think they're both right [M.2 and M.3], but 
they should have a barline or something so you can 
tell where it ends better. 

J. (Re: F.I of duple repeated motif rhytlun) V^ell, a better 
way using that idea would be like this, [re-draws, 
using long sticks for the first two sticks for each 
of the two major figures). It's a good idea, but 
you ^'^ould really have it like this. 

J. (Res M.I of the duple rep<iat«^id motif rhythm) Thero^s 
no rhythm. It's just 1, 2, 3, 4, 5^ 6, 7, 8, 9, 
10. I'll b*it my brother did that one. 
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Tho <ipiv^rently effortless understanding of the sophisticated 

figural and metric forms that was demonstrated by trained children was also 

evident in many of -he children without prior musical training, 

particularly the older (ten years and up) children. In fact, if a child 

could read and write at the F.2 level, it was more likely that he or she 

would be able to read the M.2 and even the M.3 levels more accurately that 

the earlier figural descriptions. One child's comment regarding the P.I 

description of the duple non-repeating "mystery rhytlim" captures his lack 

of sensitivity to the earlier figural form: 

••What's this? I N W V? I don't understand that 
one! " 

(10 yrs. male untrained; own graphics 
were equally good at reading 

figural [F.2] and metric [M.2 & M.3]) 

Another important occurrence was the ease with which chidren accepted 
and understood the explanations of, other description formiii that they could 
not immediately read for themselves. This is illustrated by the following 
excerpt. 

Mike 

Mike was a nine-year old boy without prior musical training. He was 
much better at reading the figural descriptions, and his favorite 
descriptions of the duple repeated motif rhythm were figural. He notes 
that the M.2 drawing of the duple repcab^d motif rhythm was "almost exactly 
the name as minc^« Mike commented that the M.3 drawing was "crazy". After 
lidvinq the M.3 drawing explained, he changed his vieWi "Oh, ...pretty 
goo<V* . 

For the duplo non-rojx?ating motif rhytlim, Mikt^'a flr^t choice was an 
F.2 drawing, from which his clapping was fair. His favorite was the M.3 
r*tprMB(M\t.! tlon - a form which he had previourjly described as "crazy". He 
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dlflo was (Hblt^ to clAp accurately from the M.3 drawing. 

The ability to read different forms, the awareness of errors in one's 
own descriptions, and the ability to exlun one's view of a description are 
all fundamentally important for Betting tho stage for learning. If 
children are going to learn to understand standard mu«ic notation, it is 
vital that they be shown different forms of description, and given a chance 
to relate their own descriptions to the other forms. It would appear that 
children have strong potential to do just this. 
Aural and Motor Abilities 

Most children were good at both the aural and motor tasks. All of the 
children but one were able to mark time, and almost all children could keep 
time to the melodies accurately at various rates. For the aural tasks, 
while children did not identify congruent beats in every instance, most of 
the beats they thought fit with the melodies and their favorite beats were, 
indeed, congruent. 

The most revealing relationships between the aural, motor, and 
description tasks come from an analysis of the protocols of children who 
performed poorly on the aural and/or motor tasks. Two such children are 
now described. 

Krista 

Krista was a ten-year-old child without prior musical training. She 
was the only child who waj=» unable to keep time with the melodies. She was 
also unoblG to mark time without the melody. She could match the 
oxi>erimenter 's beating, but could not maintain the beat keeping on her own. 
Krista 1-ried to drum' the surface durations for all of the melodios. Krista 
was good at clapping back the non-pitch rhythms. 

KristH nliu) had difficulty identifying congruent bcatf^. For the duple 
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m<?loiy, her favorite beat w.'^a not comjruont, althouyh the othor two were. 
For the triple melody, her favorite beat waa congruont, and the other waa 
not. Ttiis would indicate that her inability to mark time and keep time to 
the melodies is related to her inability to hear or identify congruency. 

Krista'a reading of her own drawing was fair* Krista had difficulty 
reading other descriptions. She read only one of the duple repeated motif 
representations accurately, an i\2 drawing. Her favorite duple repeated 
motif representation was the M.I drawing - one that she had difficulty 
clapping and gives the least amount of information about the rhythm. For 
the duple non-repeating motif rhythm, Krista choarj to clap from the P.I 
drawing. Her clapping vas fair. Again, she read only one of the 
representations accurately, an. P. 2 drawing. She had the most difficulty 
wiMi the M.3 drawing, and found the F.I drawing the moot helpful. Krista 
therefore not only had difficulty with the re.^ding task, but s^^emed unaware 
of when she was reading accurately. Ttiis is unusual, since most children 
were quite good at judging their ability to clap and in picking 
descriptions which give conridetable information about the rhythm • The 
ability to sense when errors are being made ia an important one. Being 
nware of making errors is important for: correcting them - knowing that you 
are doing something wrong is the first step towards is.mprovement. 

^o^rt 

Robert is an eight-year-oie musically trained child. He had a greet 
of troubl'? with the motor production, both v/ith beat: keeping and 
chipping brjck the non-pitch rhythms. He took as many ,$as twelve triec 
bf^foff) clappiny one of the non-pitch rhythTi?j (ttiplo non-i'fJt^a ting motif). 

Unlike Krista, hownv#jr, Robert waB good at th€i «i'iral ta«k. Ikt missed 
only onn congruent beat, and all of th*^ beats wfiinh ho idrm ti f i'^.d 
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corujruf»ni: wor^^^, in ftxct, conyruent. Itiis indicates that his difficulty in 
drumming was not baaed on an inability to hear conyruent beats. 

Robert waa also good at reading descriptions, both his own and thoso 
of others. was equally good at the figural and metric forms of the 
duple repeated rhythm. He finally decided that his favorite waa the M.3 
description, although he had difficulty choosing between the M.2, and 

M.3 descriptions - a classic problem, since all three descriptions give 
considerable but different information about vhe rhythm. 

Robert clapped the duple non-repeating motif rhytlim accurately the 
first time from an M.2 drawing. His favorite kind was M.3, and his overall 
metric score was higher than the figural score. 

Robert'6 explanation of the drumming drawing was Intuitive, this 
seems to be in line with his drumming ability. His drumming drawings, on 
the whole, were better than one might expect - he drew the duple hierarchy 
proportionally, and all other drawings but one were periodic. 
Cha nge PM^J^-"-9- J^. Q ^^^Q -^^^ Intervi ewa 

Some of the statistically significant changes in notating the last 
duple repeated rhythm have been discussed, namely the significant drop in 
the number of errors and the increase in use of arbitrary symbols. Another 
striking change was the almost unbelievable leap made by two seven-year-old 
untrained boys from iconic representations of the first duple repeated 
rhythm to ti'ue metric representations for the last duple repeated rhythm 
( 5500 Figure 19). F<obin, an untrained Hoven-yoar-old , had considerable 
diff)r;ulty with th^i aurtil and motor tasks. Nevertheless he able to 
rK;r:urut»^ly t(!pr»»s*?nt th^ li^st dupl^n r^JixmtHd rhythm uwng stdndafd mufjic 
notaMon. Thomris rilao had trouble* with the aural and motor tasks, but he 
wdf; ,ib.^ to clap tiu! simplo rhythm?; rK:curtJi«»ly . 11\om;:t« w.Hu ,ilr,o inorr*? 
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Figure 19, Iconic rind Motric Dffscriptions of the Duple 
Rci[Miite<) Rhytluns 



/ 




/ :l 1 1 



7:2 untrained male 
Thomas 
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nkill.o'-l «»t riMflintj oth*^r doBcriptions of simplo rhythmfi, although his 
explanation of the? drumminq description waa intuitive. 

Various reasons for the chango can be postulated, all of v«rtuch are 
tremendously important reqarding teaching practices in general. For 
instance, one might ask if the children failed to understand the task when 
first faced with describing the simple rhythms. All too frequently, what 
are regarded as "errors" may simply be a reflection of a child's 
misunderstanding of what is expected. It is certainly possible that a 
child could interpret the instruction to "make some marks to remember the 
rhythm" a? "draw a picture to remember that we clapped today", that is, to 
represent the activity of clapping rather than the rhythm itself • It is 
not clear from the protocols if Thomas's early iconic descriptions were due 
to lack of understanding of the task, or if the M.3 drawing was merely 
coincidentally correct, since he was not at all confident about the 
accuracy of his drawing. Also, since he had used notes in his icons 
before, he may have simply been drawing notes, which happened to coincide 
with the last duple repeated rhythm. 

The change in Robin's form of description (bottom set of drawings), 
however, did not appear to result from a task clarification. During the 
description reading tasks Robin was fascinated by "what the other kids 
did". Ho studied the descriptions thoroughly, even though he was unable to 
clap a single description accurately the first time through. When the time 
amo. to dosribe the last duple rep»:5ated rhythm, Robin made the graphic and 
nunu^ric doMcriptions quickly, seemingly without effort or reflection. When 
.iHkrvi "how did you mnkn that drawing?", he replied that he had "used nunbor 
7 and number 1", referring to the M.2 and M.3 descriptiono ol: the duple 
n()n-rMi^^»tln(} rhythm hr Ivul h^^vw u\h in thf? prnvioufj tank. One cannot 
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hnlf) but h*> impr»»Bf5f?f1 by tho potential lowor of ovon a shcvL 
•♦intervontion", ami the obvioun strenyth of examplo. By giving Robin tho 
chance to compare various descriptions of a rhythm, he was able to transfer 
the repertoire of examples to the task of representing a new rhytlun. 

While an entire pedagogy cannot be baa«d on a single protocol, there 
is serious cause for considering the value of exixDsing children to various 
views of the same phenomenon not only regarding musical rhythms but for 
other subject areas as well. By giving a child more tyian one window 
through which to peer, the child is not only more likely to make his own 
choice of viewpoint, but he is also likely to be more tolerant of other 
views - different from hia own but equally valid. / 
Advanced Rhythm Understanding 

It was expected that children with the most advanced understanding of 
rhythm would be able to relate, describe, and inteK*pret both the figural 
and metric aspects of rhythmic organization. 

Of the 72 children sampled, eight children appeared to exhibit this 
high degree of understanding. They were identified on the basis of the 
following criteria: 



K True metric drawing of the metric h-i^erarchies generated 
by the duple and triple me}..odi08 (i.e., proportional 
levels which are congruent with the surface durations). 

2. Perfect aural and motor scores. 

3. Perfect reading scores for both the figural and metric 
descriptions for the duple repeated motif and duplo 
non«reixiating motif rhythms. 

4* Proi:x)rtional explanation of the drumming drawings. 

5, MlXfMl graphlr; and numeric descriptions. 



All of theS'f r:hiidr«n wore muaically trained. Most of tli<.» 
cihilrir^'h (frivr* of the «iy) W(?rr! t**n ynnrn of: aqe or oldnr, witli tha 
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oxr.**»j)t ion of ono oirjht-year-old cjirl. I'hose children not only confidently 
exhibited undoratandiny of both the figural and metric forma in the task 
measures^ but also in their freely offered comments about tho taaka 
themaolves. Ttiis ifi one of the features which sets theao children 'ii>art 
from the others, as well as the above-named criteria. Excerpts follow. 

Describi ng Simple Rhy thms 

Sally (1 IT) 

sally (11 yra.) was able to keep time with all of the melodi«9 
accurately, feeling the pulse for the beats she chose by emphasizing the 
metrical accents. She was also good at clapping the non-pitch rhytlvns. 

Sally's reading of her own drawing was accurate, but her drawing 
contained an error in representing the actual rhytlun. Upon hearing the 
actual rhythm, she corrected her drawing. 

Sally was able to clap all of the F.2, M.2 and M.3 drawings for 

both the duple repeated motif rhythm and duple non-repeating motif 

rhythms accurately. She was surprised to find the relationship 

between the figural and metric drawings: 

S. (after clapping M.2 of the duple repeated motif rhythm) 
Oh wowl It's the samel Did I clap that the same as the 
other two (i^e., the two F.2 drawings) • Oh 
manl 

She chose an M.2 drawing as the best for the duple non-repeating 

motif rhythm, but an F.2 drawing for the duple repeated motif rhytlun 

rhythm , commen ti ny \ 

S. (Re: F.2 drawing of duple repeated motif rhythm) 
It's rta obvious to see the groups for that one. 

D r a w ijiq J^h ^'^^^iJJt r i Jiijf^^J^iliij^^ A^iliP^J?. 
Kyl£ (1 2T) 

Kyb^ (12 yra.) olappod accurat^^Iy from his drawing, which w^ib an 
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^iccnardto roprf»s«intrt tion of the rhythm, Ite waa able to r?lap tho f'iyiiraJ. 
metric deacriptionB equally well, feoling the pulac* ir moat Crisfjs, He 
choflo l\2 drawings, aa his favorites for both the duple repeated rnotif 
rhythm and duple non-repeating motif rhythms. 

Kyle thought hard about how to represent the drumming. He was 
aware that one of the melodies was in duple time^ and the other in 
triple time. He was concerned with showing this in the 
representation, as well as depicting the proportionality: 

K. Drummer 1 can go like this (demonstrates] .. .hov; 

am I supposed to tell him that? This is hard. 
K. (Triple) Hey, that's a 3/4 beat, eh? I'd 

make sure they know this is 3/4 and this is nomal, 

like 4/4. You can put a C (common time « 4/4], 'cua 

It's ju«<t normal. 

When asked to comment on the drumming drawings, Kyle noted the 
following i 

E. Can yoii explain how these drawings work? 

K. (Triple^ Well, yeah, but say you were the first drummer, 
and that's all you had. You wouldn't know how faat to 
play it. Like you might go like this (drums a very 
fast bcatj , like continuous. You wouldn't really ^:now 
...like if you see it all together, you could sec the 
pattern and know how to drum. 

K. (Triple) Well, it's the same thing. If you were the 
first drummer it looks just like the other one. You 
need the whole pattern or else 3/4 or something so you 
know how fast to play it and where to express the beat. 

Kyle's drawings^ of the metric hierarchy with the spatial analogs 

were proix>rtional in both cases, and lined up with the surface durations. 

Kylf» also represented the mtitrical accents, and put a time signature with 

1 of his drawings. 

These results ate exciting. Clearly children hav^j strong skills and a 
Firm vjmlerMtrind incj of many ii*;>ix-)c t;i of both the? tiqurtil and motrio rliythmio 
formfj. mofjt imiK)rtant findings are iiummarizod in the- conclutj lon«, 

rilont) wlt.li lini)l icvitioHH for t(5aching and future rr»«r»aroh. 
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Perhaps the most Hingulcirly atrikinfj finding is that all children, 
reqardlessi of age and prior musical experience, an* able to make ruMiao of 
both metric and fiqural doracriptiona of rhytlvn. EXjually imfK)rtant is the 
findiny that children vary considerably in their resix^naes, despite 
similarity in ag^ or training. This is in contrast to the research of 
Bamberger (19B0, 1902) and Smith (l903), whore much clearor divisions were 
found between musically trained and musically untrained children and 
adults. Howo^^er, given the broad range of taiiks that were presented in the 
present «tudy and the lack of constraints on the forri) of the descriptions 
that the? children were aaked to produce, this is not a surprising result. 

Even though there is considerable divergenc:e in responses, there were 
some patterns of responses which may prove useful for predicting and 
describing a child's overall understanding of rhythm. By relating a 
child's motor, aural and syinbolic abilit.^os, ono can bv^gin to classify 
children according to their understanding acroaa d'^xnains* For jnstance, it 
was shown that children wiio have poor motor ^ikllls tend a?.so to have poor 
aural skills, and find the figural descriptions the moj^t sali<*nt for 
decoding and encoding rhythm patterns. Mow can this knowledge be used? 

One of the limitations of the present «tady is th^nt, although v/e can 
now predict with greater accuracy children's abilities and prtjferences 
regarding rhytnm, wo are not ible to describe how t)io\":;(-? responses can be 
chantjcKi, that xh, hov* learning can be etf^ct^KU If t\ child harj £x>or aural 
and motor «kill/ does ono begin oy -e^y t ibl 1 ahing firmer motor skills? Aural 
nkiU.«? Or t^:»ach metric notation? It has boon nhown that V.)im iX)w<wr of 
ex^. iph^ ifi sMJbtitantial for r»5lav.iruj figural and motric niM:ation formr'^ 
parUcnl ar ly If ono of the:* d<jycripthMWJ in of tho. child'B own making- I3ut 
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how nuc.'lj clo^Mj iho i^f fecti vonesH of example liopond on abilities in other 
domains? 

While an Intervention study noeds to be caiLj.^ out to address the 
Sf^ecific teaching straterjiea for advancing rhytlim unde^'standing , there are 
several general implications which can already be derived from the present 
study. Those ore discussed in the following section. 

Ed uca t i o na 1 I ntp 1 i ca t i o na 

It has been stated that most traditional instruction emphasizes the 
metric aspects of rhythmic structure over the flgural aspects. By 
stressing the metric or formal knowledge, teachers not only underplay the 
equally imiK)rtant figural aispect, but may also be speaking in terms that 
children cannot readily understand since the metric notation may not match 
their internal figural representations* This is even true of children with 
considerable musical training, who may encode rhythms figurally if their 
internal metric structures will not prove strong enough to encode a given 
rhythm figurally. Neglecting the possible mismatch between internal 
representations and descriptions of a phenomenon is a common failing, not 
only in music teaching, but in other s\ibject areas as well, Bamberger 
(1982) notes that teachers often present subjects in formal terms, 
f oitgetting or ignoring the steps taken to reach the formal embaiiment. 
Meanv/hile, teachers nevertheless expect students to qrasp the formal 
presonv-atJon without being exposed to the development process. 

Hov/ can mu«ic teachers be more flexible, interweaving the flgural and 
metric fac«a of rhythmic organi /.a tion? If a teacher finds that a child 
enco<len rhythms figurally hut is also cc^pabh-^ of resi^^nding to the metric 
atructuro by kf:^eplng time to music ^ metric notaion may be taught by 
r4»liiMn(f t\w chiI<rH ('Iqur.il dpMcriptionf^ to htn ability to keep time to 
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rnurnr;, iind in turn, rehuino thono ribiLitioG to the motric description 
ombodi«d in common music notation. In fact, Butler (1 983) has develoi^ed a 
system consistent with this approach* 

Butler (1983) ufies an intermediate form of notation for teaching 
standard rhythm notation wt*ich includes both figural and metric aspects. 
Hus notational formr which Eiutler calxs the "Kinesthetic Visual 
TranBaction" form, is based on dividing and grouping the tactus of the 
rhythm to form figural descriptions of the varied durations. Tt\e tactus, 
regardless of the meter, is always represented by a single stroke. 
Divisions of the tactus in duple meter are represented by early figural 
descriptions. Grouping of the tactus is also by an early figural 
description^ which can also be metrically related to the tactus. Ihe 
notation is used for rliythr.\ dictation, whore the listener "kinesthetically" 
(like an early figural response) notates as he is listening to the piece. 
Afcer the listener has notated the ^hytl\m, it can be readily converted to 
th« metric: (visual) form, since the motric groupings are captured in the 
notation by using the tactus as a reference. Examples of this notation 
system are given in Figure 20, for both duple and triple meters. 

Another potentially powerful transition notation. Is embodied in the 
term of iJescription which was used to create a spatial analog of the 
melodies used in the metric hierarchy task. The use of vertical bars to 
indicate the time-span between notes, that is, using a spatial analorjy to 
the? tim(? intorvalfi, \n caprible of both figural and metric interpretation. 
fV*CriuMn thf? notation allows one to cont:truct the coordinating metric 
hl^!rrirr;hy , th^; motric r*^lation!jhip5i botwocn thn various surface durations 
can bo drawn. In fact, by simply ;;oinin*jf some of the vortical bars 
t:o<|Mthpr with r\ hor i j^antal hv\r , and by rtddlnq 0 circle to the bottom of the 
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- vertical bar is the symbol for the tact, from which the other 
forms are based 

- the symbols are contextual, e.g., the same symbol may stand for 

a quarter note in one context and a dotted quarter note in another 
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Vf^rtioHl bfitn, ono can rt^adi'ly translate the aprUial analog to standard 
music notation ( aee Figure 21), In <v3dition, the notation also has the 
makings of highlighting the figural groupings, since notes which appear 
together as spatial groups, are also often figural groups. This is because 
a change in duration, specifically, a relatively long duration after a 
aeries of short durations, often marks the the end of one figural group and 
the beginning of the next* Such a change of duration is evident in the 
spatial analog by a larger space between events* Thus, there is potential 
for using a spatial analog not only to relate children's figural knowledge 
to metric notation, but also to continue to show how the figural and metric 
modes interact in rhythmic organization. 

The results and implications of the present research can also be 
viewed on a more general level, beyond the musical context. Research that 
emphasizes the value of multiple descriptions in the context of 
ecologically valid tasks has powerful implications for views on teaching 
and learning. Teaching is more likely to be effective if the teacher 
realizes that children have different (from adult descriptions and from 
those of other children) but equally useful descriptions at their disposal 
(Nelson, 1978). Teachers can use existing modes of description available 
to the learners to move to other forms of understanding. For example, by 
building on a child's figural understanding the teacher can move to a 
metric (or formal) embodiment of the phenomenon - in much the same way as 
t)w fon^al notation evolved historically (Apel, 1961; Houle, 1969; 
Volloorta, 1960). One can also find a striking parallel in written 
langaago. The emorqenco and development of Bovural qualitatively different 
forms of notation for language have.? been identified - hieroglyphic or 
Jiylltibic, ideographic, and alphabetic (Nathan, IV^mple & Burris, 19U2). All 
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Ftqur<^ 21 • Tho Conversion of the Spatial Analog to Music Notation 



Music Notation 
for duration 
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thriMi arr» jjti ll in lun? todriy. Howover, as Tomple ot al, point out, 
because the Enylish aystem is alphabetic a<3ulta may be 'blind* to the 
ideographic and syllabic forms, forms often used by children in their early 
writing. How like a music teacher who may also bo 'blind* to the figural 
forms used by students, having been so firmly entrenched with metric 
notation. However, by showing students how both figural and metric forms 
historically evolved to sophisticated forms of rhythm description, teachers 
give credence to the view that both forms of rhythmic organization have a 
contribution to make to understanding rhythmic structure fully. In turn, 
this understanding can be related to making intelligent choices in 
i^rformance, sometimes leading to a figural interpretation, sometimes 
strictly metric. 

It is clear that the findings related in the present study are not 
limited to the understanding of rhytlimic organization in music. Rather, 
there i?-' a common thread running through the type of understanding and 
implications for teaching that have been described that encompass other 
areas of knowledge. Tolerance of different viewpoints from one's own, 
learning about how contrasting forms of description are related and evolve, 
and being able to change one' 9 view of phenomena are fundamentally 
imix)rtant for situations fat beyond undo tanding the complexities of 
musical rhythm. 
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